Title: Let’sBe Fair!
Brief Overview:

The children will explore the concept of afair game using experimentation and their
knowledge of probability. They will analyze and play various board games. The students
will design and construct an original board game as a culminating activity.

Linksto Standards:

e Mathematics as Problem Solving
Students will demonstrate their ability to solve problems in mathematics including problems
with open-ended answers and problemswhich are solved in a cooperative atmosphere.

e Mathematics as Communication
Students will demonstrate their ability to communicate mathematicaly. They will read,
write, and discuss mathematics with language and signs, symbols and terms of the
discipline.

e Mathematics as Reasoning
Students will demonstrate their ability to reason mathematically. They will make
conjectures, gather evidence, and build arguments.

e Mathematical Connections
Students will demonstrate their ability to connect mathematics topics within the discipline
and within other disciplines (Language Arts, Art).

e Statistics and Probability
Students will demonstrate their ability to collect, organize, and display data and will
interpret information obtained from displays. They will write reports based on statistical
information.

Grade/Level:
Grade 3
Duration/Length:
Thislearning unit will take approximately eight periods (50-60 minutes).
Prerequisite Knowledge:
Students should have working knowledge of the following skills:
e outcomes
e tallying
o frequency tables
e probability

e fractions
e circle graphs



Objectives:
Students will:

e determine the fairness of using cubes, spinners, and a die (number cube) in a game.
e work cooperatively in groups.

e record information.

o tally the results of experiments.

e analyze data orally and in writing.

e draw conclusions orally and in writing.

e construct a board game using specific guidelines.

e present an ora report.

o express themselves mathematically in writing.

M aterials/Resour ces/Printed Materials:

e Teacher Resource sheets (TR) 1-3

e Student Resource sheets (SR) 1-6

e Paper lunch bags (2 for each pair of students)

e Colored cubes (8 blue and 4 red for each pair of students)

o Assorted board games that use a spinner, one die, or cubes/cards (i.e.,Candy Land)
e Game making materials (card board, construction paper, markers, etc.)

e Die (onefor each pair of students)

e Rulers

Development/Procedur es:
Note: Student will need aworking knowledge of writing directions by day 5.
Day 1:

1. Review themeaningsof thetermsoutcomes, chance, likely, unlikely, certain,
impossible, and probability. TR 1 can be used as a resource.

2. AsK “What does it mean to have afair chance?’

3. Haveclasswill play IT'SIN THEBAG (SR 1). See TR 2 for directions.

4. Discuss students experience with games and their outcomes.

5. Have children complete SR 2 to further investigate fairness.

6. Discussthe responsesto SR 2 and collect.

7. Inform children tomorrow they will continue investigating fairnessin games using
spinners.

Day 2:

1. Review what the children learned on Day 1.
2. Draw the spinner 1 on the chalkboard. The spinner can be a circle or square.
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Ask for three volunteers who will represent each letter. Tell the students each volunteer
will get a point when the spinner lands on his or her letter. Have children vote on who
will win.

Discussresults. Ask wasthisafair game? Why or why not? Establish that C had a
better chance (2 out of 4) of winning.

Draw spinner 2. Repeat procedure from steps 3 and 4.

Have students think, pair, share discussing how they can make spinners 1 and 2 fair?
Discuss responses with the whole class.

Give each group a spinner template (SR 3) to create afair spinner.

Discuss and display products.

Have children write in their journal: How do you determine whether agameisfair?
Tell how the experiments from yesterday and today helped you understand the words
fair and not fair.

10. Tl the students tomorrow they will continue their investigations of fairnessin games

using one die (number cube).

Day 3:
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Briefly discuss the cube lesson (It's In The Bag) and the spinner lesson. Review
fairness.

Show students alarge die (number cube) and have them identify it.

Have the students complete SR 4.

Discuss results and discuss fairness using the die.

Brainstorm different board games asaclass. List all answers on chalkboard.

List the characteristics of aboard game. Elicit studentsto say title, rules, directions,
board, playing pieces, etc. (Note: Students may not think to add fairness at thistime.)

7. Tel children tomorrow they will explore board games.



Day 4:

Summarize the past three lessons with the children.

Give an assortment (2-3) of board games to each group of four children

Have the children work in groups to analyze the games and record their common
characteristics.

Refer back to the chart from day 3 and discuss what information should be omitted or
added and tell why.

Allow the children to play one of the games for further exploration. Allot 20 minutes.
Discuss the different games and their chances of winning.

Have children relate the equal chance of winning (fairness) to the characteristics of a
board game.

Add fairness to the chart.

Have the class write in their journals about the game they have played and why it was
fair mathematically.

10. Téell children they will use their knowledge to construct afair board game.
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Days 5 and 6:

Give performance assessment vignette (SR 5) to the group and begin working.
Day 7:

Have children share their games with the class and explain why their gameisfair.
Day 8:

1. Have students complete the evaluation (SR 6).
2. Allow children to play their games.

Perfor mance Assessment:

Use students’ worksheets, journal entries, and oral responses to assess daily performance.
Have students compl ete the performance assessment vignette on student resource5. The
scoring tool is found on teacher resource 3.

Extension/Follow Up:

1. Have children write afriendly |etter to atoy store persuading the manager to sell their
game.

2. Invite other third grade classesto play the games.

3. Create other games that relate to other curriculum aress.

4. Read and discuss the book No Fair! by Caren Holtzman, published by Scholastic

Authors:
BarbaraY olken Beth Epolito
Fort Garrison Elementary School Hilton Elementary

Batimore County, MD Batimore City, MD
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TR?2
Teacher's Directionsfor IT'SIN THE BAG

Arrange your studentsin pairs.
Materials needed:

- 2 paper bags for each pair. Onelabeled #1 and the other labeled #2
- 8 blue cubes

- 4 red cubes

- onetaly sheet for each pair (SR 1)

-oneLET' SINVESTIGATE sheet (SR 2) for gach student

Ahead of time:

- Place5 blue cubes and 1 red cubein bags #1
- Place 3 blue cubes and 3 red cubes in bags #2
- Duplicate SR 1 and SR 2

Procedure:
1. Tel studentsthat they are going to play games based on chance to see which student in
each pair can score 10 pointsfirst. (NOTE: The number of points can be changed.)
When they are finished playing, they will discuss and analyze the results of the game.
2. Assign ablueplayer and ared player in each pair. Decide who will go first.
3. Explain therules of the game:
Without looking playerswill aternately pick a cubefrom the bag. If the cubeis
blue, the blue player getsapoint. If the cube drawn isred, thered player scores a
point. The cube then gets put back into the bag and the next player picks. Thefirst
player to score 10 pointsis thewinner.
. Modd thegameif necessary.
. Digtribute bag #1 and SR 1
. Letthechildren play at least 2 gamesin the assigned time and tally their resultson SR 1.
. Then, makea class chart or graph showing the winners(colors) of each game
played[blue, blue, etc.] Discuss the results with the children. ** There should be more
blue than red.
8. Didtribute bag #2 and repest steps 3, 6, and 7. ** Thistime thereshould be amore even
distribution.
9. Have children investigate the results more closely by completing LET'SINVESTIGATE
SR 2.
10. When done, discuss student responses. Make certain students identify a game as being
fair when all players have an equal chance of winning.

~Noorh



SR1
IT'SIN THE BAG

DIRECTIONS:
1. List the name of the student whois:

BLUE:

RED:

2. WITHOUT LOOKING, choose one cube from the bag. If the cube isblue, give the
blue player apoint. If itisred, givethered player apoint. Then
Keep going until a player scores 15 points. Tally your results bel ow.

BAG1
BLUE RED BLUE RED BLUE RED
WINNER: WINNER: WINNER:

3. Taly your results from the game using bag 2 below.

BAG?2
BLUE RED BLUE RED BLUE RED

WINNER: WINNER: WINNER:

NAME: DATE:



SR 2

LET'S INVESTIGATE

Read and follow the directions. Complete your written work independently in compete
sentences.

1. Empty bag 1. Describe or draw what was in your bag.

2. Compl ete each sentence.

The chance of picking ablue cubewas out of

The chance of pickingared cubewas out of

3. Wasthisafair game? Why ? Support your answer with details.

4. Empty bag 2. Describe or draw its contents.

5. Complete each sentence.

The chance of picking ablue cubewas out of

The chance of pickingared cubewas out of
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6. Wasthisafair game? Why? Support your answer with details.

Based on your playing the games and this investigation, how would you define fairnessin
agame? Write your answer in complete sentences.




SR 3

MAKING A SPINNER

USE THE MODEL BELOW TO CREATE A FAIR SPINNER WITH AT LEAST FOUR
POSSIBLE OUTCOMES.

Explain why your spinner isfair.

NAME: DATE:
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DIE INVESTIGATION

ISROLLING A DIEA FAIRWAY TOPLAY A GAME?
Y ou will need adieto do thisinvestigation.
One person will keep rolling the die for five minutes. The other person will tally the results

below. After 5 minutes change. The tally person will become the roller and the roller will
continue the tallying. Compute the totals after 10 minutes.

roll tally total
1

2
3
4
5
6

Anayze the data with your partner. What did both of you discover? What conclusions can
you come to about the fairness of using adiein agame? Support your answers with
information from your investigation.

NAMES: DATE:



SR 5

Game Makers Wanted

Y our class enjoys playing board games. However, they are tired of the
games in the classroom. The class has been learning about probability,
fairness, and studying games and are now expertsin these fields. They feel
that they can add more games to the class collection. Y ou and a partner
will construct a new board game that your class can play. Y our game must
have the following:

Title

Gameboard

Object of the game

Directions written in alogical sequence

A spinner, die (number cube), or cards/cubes
with at least six possible outcomes.

agrwiNE

Y ou and your partner must make certain that your game is afair one. So
each of you will include a paragraph explaining mathematically why your
gameisfair.

When you are done, you and your partner will show and explain your
game to the class. Each of you will also tell them why your game is fair.
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Y our ord%wmﬂ Earned

1. well-organized (5 pts.)

*2. clearly presented (5 pts.)

The students have included:

1. agametitle (1 pt.)

2. gameboard (4 pts.)

3. object of the game (1 pt.)

4. clearly written sequential
directions (5 pts.)

5. aspinner, die, or cards/cubes
with at least 6 possible outcomes

(4 pts.) _

*6. awritten explanation that tells
why your game is fair (10 pts.)

Total points possible: Y our score:
10 pts. of oral presentation
25 pts.for game

*These items are scored separately for each individual student.

Names:
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STUDENT EVAILUATION SHEET

Circle your answer.
This activity was:

somewhat just somewhat
easy easy right hard hard

Why do you feel the way you do? What is your opinion of this activity?
Do you have any suggestions? Be certain to support your answers.

NAME: DATE:



